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Several members of the chemokine receptor family are used as 
coreceptors together with CD4 for HIV and SIV entry in 
the central nervous system (CNS) . CCR5 is the major coreceptor for 
HIV-1 infection of macrophages and microglia, the major target 
cells for HIV-1 infection in the CNS. CXCR4 and CCR3 are also 
expressed on microglia and can mediate infection by certain HIV 
-1 isolates but at lower efficiency than CCR5 . Additional 
chemokine receptors that can function as HIV-1 and 

SIV coreceptors for a subset of viruses are expressed in the brain 
(i.e. Ap j , CX3CR1, STRL33/BONZO, and gprl) , but their 

role in CNS infection has not been defined. The expression of CXCR4 , and 
possibly other chemokine receptors, on subpopulations of neurons 
and glial cells may contribute to mechanisms of CNS injury that are 
independent of viral infection. Understanding the role of 
chemokine receptors and their chemokine ligands in 
HIV-1 and SIV infection of the CNS will elucidate 

mechanisms of viral tropism and pathogenesis and advance the development 
of new therapeutic strategies. 
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AB Human immunodeficiency virus type 1 (HIV-1) infection of the 

brain is associated with neurological manifestations both in adults and in 
children. The primary target for HIV-1 infection in the brain 
is the microglia, but astrocytes can also be infected. We tested 26 
primary HIV-1 isolates for their capacity to infect human fetal 
astrocytes in culture. Eight of these isolates, independent of their 
biological phenotype and chemokine receptor usage, were able to 
infect astrocytes. Although no sustained viral replication could be 
demonstrated, the virus was recovered by coculture with receptive cells 
such as macrophages or on stimulation with interleukin-lbeta . To gain 
knowledge into the molecular events that regulate attachment and 
penetration of HIV-1 in astrocytes, we investigated the 
expression of several chemokine receptors. Fluorocytometry and 
calcium-mobilization assay did not provide evidence of expression of any 
of the major HIV-1 coreceptors, including CXCR4 , CCR5, CCR3 , and 
CCR2b, as well as the CD4 molecule on the cell surface of human fetal 
astrocytes. However, mRNA transcripts for CXCR4, CCR5, Bonzo/ 
STRL33/TYMSTR, and APJ were detected by RT-PCR. 
Furthermore, infection of astrocytes by HIV-1 isolates with 
different chemokine receptor usage was not inhibited by the 
chemokines SDF-lbeta, RANTES, MlP-lbeta, or MCP-1 or by antibodies 
directed against the third variable region or the CD4 binding site of 
gpl2 0. These data show that astrocytes can be infected by primary 
HIV-1 isolates via a mechanism independent of CD4 or major 
chemokine receptors. Furthermore, astrocytes are potential 
carriers of latent HIV-1 and on activation may be implicated in 
spreading the infection to other neighbouring cells, such as microglia or 
macrophages . 

Copyright 1999 Academic Press. 
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AB Specific chemokines can block HIV entry and 

replication because they antagonize the common strategy of lentiviruses to 
use chemokine receptors for infecting CD4+ cells of the body, 
especially lymphocytes and cells of the monocytic lineage. This raised 
intense academical and therapeutical interest. The antiviral potency of 
these chemokines is indeed remarkable, but depends on the 
chemokine and the HIV isolate used. This is because 



HIV appears to use many co-receptors, alternatively or in addition 
to the CCR5 CO -receptor. These include CCR3, CXCR4, STRL33/ 
Bonzo/TYMSTR, and BOB. The CC chemokines 

RANTES, MlP-lalpha, MlP-lbeta, and Eotaxin can suppress the replication of 
CCR5- and CCR3 -dependent viruses, while SDF-1 alpha/beta suppresses that 
of CXCR4 -dependent strains. Although no general rule can be drawn at 
present, it appears that chronic HIV infection may give rise to 
viruses which, instead of using preferentially or exclusively CCR5, are 
capable of using more than one co-receptor. This underlines the need for 
assaying the tropism of primary isolates, using both fusion assays and 
protection of activated lymphocyte cultures by one or more antiviral 
chemokines or chemokine antagonists. 
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AB Human immunodeficiency virus type 1 (HIV-1) infection is highly 

compartmentalized, with distinct viral genotypes being found in the lungs, 
brain, and other organs compared with blood. CCR5 and CXCR4 are the 
principal HIV-1 coreceptors, and a number of other molecules 
support entry in vitro but their roles in vivo are uncertain. To address 
the relationship between tissue compartmentalization and the selective use 
of entry coreceptors, we generated functional env clones from primary 
isolates derived from the lungs and blood of three infected individuals 
and analyzed their use of the principal, secondary, orphan, and 
virus -encoded coreceptors for fusion. All Env proteins from lung viruses 
used CCR5 but not CXCR4 , while those from blood viruses used CCR5 or CXCR4 
or both. The orphan receptor APJ was widely used for fusion by Env 
proteins from both blood and lung viruses, but none used the 
cytomegalovirus -encoded receptor US2 8. Fusion mediated by the secondary 
coreceptors CCR2b, CCR3 , CCR8 , and CX3CR1 and orphan receptors GPRl, 
GPR15, and STRL33 was variable and heterogeneous, with 

relatively broad utilization by env clones from isolates of one subject 
but limited use by env clones from the other two subjects. However, there 
was no clear distinction between blood and lung viruses in secondary or 
orphan coreceptor fusion patterns. In contrast to fusion, none of the 
secondary or orphan receptors enabled efficient productive infection. 
These results confirm, at the level of cofactor utilization, previous 
observations that HIV-1 populations in the lungs and blood are 
biologically distinct and demonstrate diversity within lung-derived as 
well as blood-derived quasispecies . However, the heterogeneity in 
coreceptor utilization among clones from each isolate and the lack of 
clear distinction between lung- and blood-derived Env proteins argue 
against selective coreceptor utilization as a major determinant of 
compartmentalization . 
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A soluble form of the CD4 receptor (sCD4) can either enhance or inhibit 
the infection of cells by simian immunodeficiency virus (SIV) 
and human immunodeficiency virus. We investigated the basis for these 
varying effects by studying the entry of three SIV isolates into 
CD4 -positive and CD4 -negative cells expressing different chemokine 
receptors. Infection of CD4 -negative cells depended upon the viral 
envelope glycoproteins and upon the chemokine receptor, with 
CCR5 and gprl5 being more efficient than STRL33 . Likewise, 
enhancement of infection by sCD4 was observed when CCR5- and 
gprl5 -expressing target cells were used but not when those expressing 
STRL33 were used. The sCD4 -mediated enhancement of virus 
infection of CD4 -negative, CCR5 -positive cells was related to the 
sCD4- induced increase in binding of the viral gpl2 0 envelope glycoprotein 
to CCR5 . Inhibitory effects of sCD4 could largely be explained by 
competition for virus attachment to cellular CD4 rather than other 
detrimental effects on virus infectivity (e.g., disruption of the envelope 
glycoprotein spike) . Consistent with this, the sCD4 -activated SIV 
envelope glycoprotein intermediate on the virus was long-lived. Thus, the 
net effect of sCD4 on SIV infectivity appears to depend upon the 
degree of enhancement of chemokine receptor binding and upon the 
efficiency of competition for cellular CD4 . 
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AB Primary isolates of human and simian immunodeficiency viruses (HIV 
and SIV) use the chemokine receptor CCR5 , in 

association with CD4 , as coreceptor. During AIDS progression, HIV 
-1 and HIV-2 often adapt to use additional cof actors, 
particularly CXCR4 . In contrast, SIV isolates do not use CXCR4, 
but other coreceptors such as B0B/GPR15 and Bonzo/STRL33 

Only limited information is currently available on usage of B0B/GPR15 
and Bonzo/STRL33 by HIV-1. Therefore, we 

investigated a panel of gpl60 clones from 15 primary isolates, 
representing 5 different subtypes, for utilization of these cof actors . 
The majority of HIV-1 envelopes mediated entry into 

B0B/GPR15 -expressing cells, albeit often with low efficiency. Usage of 
Bonzo/STRL33 was less common and usually inefficient. 
To investigate if HIV-1 entry via these orphan receptors is 
sufficient to allow virus replication, 15 uncloned primary HIV-1 
isolates and 7 molecular clones were used to infect target cells 
expressing CD4 and Bonzo/STRL33 or B0B/GPR15 . Three 

primary isolates and two molecular clones replicated efficiently in cells 
expressing B0B/GPR15. Two of these isolates were X4 -tropic, two were 
R5X4 -tropic and one was R5- tropic. In contrast, none of the HIV 
-1 variants showed significant levels of replication in Bonzo/ 
STRL3 3 -expressing cells. Our data show that some HIV-1 
isolates of different genetic subtype and of different biological 
phenotype use B0B/GPR15 for productive infection and suggest that this 
cofactor may play a role in HIV-1 pathogenesis and transmission. 
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AB It has been estimated that, to date, about 48% of all HIV 
-infected people in the world carry HIV-1 subtype C virus. 
Therefore, it is of great importance to gain better knowledge about the 
genetic and biological characteristics of this virus subtype. In the 
present study, the biological properties of HIV-1 isolates 
obtained from nine Ethiopian patients with AIDS were studied. DNA 
sequencing of the V3 loop of gpl20 classified the isolates as subtype C. 
In primary isolation cultures, virus infection was accompanied by 
syncytium formation and cell lysis. Interestingly, when examining the 
growth in primary monocyte -macrophage cultures, initial low-level virus 
replication was followed by a nonproductive state, from which virus could 
be rescued by cocultivation with Jurkat(tat) cells. Furthermore, none of 
the isolates replicated in T cell lines (CEM, MT-2, HuT-78, and H9) or in 
the promonocytic cell line U937 clone 2. All isolates could use CCR5 as 
coreceptor, whereas no isolates could use CCR2b, CCR3 , CCR5, CXCR4, 
Bonzo/STRL33, or B0B/GPR15. The genotype of the V3 

region correlated with the MT-2 negative/non- syncytium- inducing (NSI) 
phenotype. Comparative studies revealed that the scarcity of CXCR4 usage 



as well as other phenotypic characteristics of subtype C isolates 
distinguish this subtype. On the basis of these data, we suggest that in 
addition, factors other than viral phenotype may govern the pathogenic 
potential of subtype C isolates. 
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Despite being able to use the Bonzo coreceptor as efficiently as 
CCR5 in transfected cells, pediatric human immunodeficiency virus type 1 
isolate P6 was unable to replicate in peripheral blood mononuclear cells 
(PBMC) lacking the CCR5 receptor. Furthermore, its replication in 
wild- type PBMC was completely inhibited by inhibitors of CCR5 -mediated 
entry. Similarly, maternal isolate M6 could use CCR5, CXCR4 , 
Bonzo, and other coreceptors in transfected cells but was 

completely sensitive to inhibitors of CCR5- and CXCR4 -mediated entry when 
grown in PBMC. The ability of these viruses to use coreceptors in 
addition to CCR5 and CXCR4 in vitro was, therefore, irrelevant to their 
drug sensitivity in primary cells. We argue that CCR5 and CXCR4 should 
remain the primary targets for antiviral drug development, pending strong 
evidence to the contrary. 
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Binding of the human immunodeficiency virus type 1 (HIV-l) 
envelope glycoprotein gpl2 0 to both CD4 and one of several 
chemokine receptors (coreceptors) permits entry of virus into 
target cells. Infection of tissues may establish latent viral reservoirs 
as well as cause direct pathologic effects that manifest as clinical 
disease such as HIV-associated dementia. We sought to identify 
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the critical coreceptors recognized by HIV-1 tissue-derived 
strains as well as to correlate these coreceptor preferences with site of 
infection and dementia diagnosis. To reconstitute coreceptor use, we 
cloned HIV-1 envelope V3 sequences encoding the primary 
determinants of coreceptor specificity from 13 brain-derived and 6 
colon-derived viruses into an isogenic (NL4-3) viral background. All V3 
recombinants utilized the chemokine receptor CCR5 uniformly and 
efficiently as a coreceptor but not CXCR4, B0B/GPR15, or Bonzo/ 
STRL33. Other receptors such as CCR3 , CCR8, and US28 were 
inefficiently and variably used as coreceptors by various envelopes. CCR5 
without CD4 present did not allow for detectable infection by any of the 
tested recombinants. In contrast to the pathogenic switch in coreceptor 
specificity frequently observed in comparisons of blood-derived viruses 
early after HIV-1 seroconversion and after onset of AIDS, the 
characteristics of these V3 recombinants suggest that CCR5 is a primary 
coreceptor for brain- and colon-derived viruses regardless of tissue 
source or diagnosis of dementia. Therefore, tissue infection may not 
depend significantly on viral envelope quasispeciation to broaden 
coreceptor range but rather selects for CCR5 use throughout disease 
progression . 
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AB Coreceptor usage of primary human immunodeficiency virus type 1 ( 
HIV-1) isolates varies according to biological phenotype . The 
chemokine receptors CCR5 and CXCR4 are the major coreceptors that, 
together with CD4 , govern HIV-1 entry into cells. Since CXCR4 
usage determines the biological phenotype for HIV-1 isolates and 
is more frequent in patients with immunodeficiency, it may serve as a 
marker for viral virulence. This possibility prompted us to study 
coreceptor usage by HIV-2, known to be less pathogenic than 
HIV-1. We tested 11 primary HIV-2 isolates for 

coreceptor usage in human cell lines: U87 glioma cells, stably expressing 

CD4 and the chemokine receptor CCRl, CCR2b, CCR3, CCR5, or 

CXCR4, and GHOST (3) osteosarcoma cells, coexpressing CD4 and CCR5, CXCR4 , 

or the orphan receptor Bonzo or BOB, The indicator cells were 

infected by cocultivation with virus -producing peripheral blood 

mononuclear cells and by cell-free virus. Our results show that 10 of 11 

HIV-2 isolates were able to efficiently use CCR5 . In contrast, 

only two isolates, both from patients with advanced disease, used CXCR4 

efficiently. These two isolates also promptly induced syncytia in MT-2 

cells, a pattern described for HIV-1 isolates that use CXCR4 . 

Unlike HIV-1, many of the HIV-2 isolates were 

promiscuous in their coreceptor usage in that they were able to use, apart 
from CCR5, one or more of the CCRl, CCR2b, CCR3 , and BOB coreceptors. 



Another difference between HIV-1 and HIV- 2 was that 

the ability to replicate in MT-2 cells appeared to be a general property 

of HIV-2 isolates. Based on BOB mRNA expression in MT-2 cells 

and the ability of our panel of HIV-2 isolates to use BOB, we 

suggest that HIV-2 can use BOB when entering MT-2 cells. The 

results indicate no obvious link between viral virulence and the ability 

to use a multitude of coreceptors . 
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The simian immunodeficiency virus (SIV) Mne envelope undergoes 
genetic changes that alter tropism, syncytium- inducing capacity, and 
antigenic properties of the emerging variant virus population during the 
course of an infection. Here we investigated whether the mutations in 
envelope of SIVMne also influence coreceptor usage. The data demonstrate 
that the infecting macrophage -tropic SIVMne clone as well as the envelope 
variants that are selected during the course of disease progression all 
recognize both CCR5 and Bob (GPR15) but not Bonzo ( 
STRL33) , CXCR4, or CCR3 . Although it remains to be determined if 
there are other coreceptors specific for dualtropic or T-cell-tropic 
variants of SIVMne that emerge during late stages of infection, these data 
suggest that such SIV variants that evolve in pathogenic 
infections do not lose the ability to recognize CCR5 or Bob/GPR15. 
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AB Human and simian immunodeficiency viruses (HIV and SIV 

, respectively) use chemokine receptors as coreceptors along 

with CD4 to mediate viral entry. Several orphan receptors, including 

GPRl; GPR15, and STRL33, can also serve as coreceptors for a 

more limited number of HIV and SIV isolates. We 

investigated whether these orphan receptors could function as efficient 
coreceptors for a diverse group of HIV and SIV 

envelopes (Envs) in comparison with the principal coreceptors CCR5 and 

CXCR4 . We found that a limited number of HIV-1 isolates could 

mediate inefficient cell-cell fusion with the orphan receptors relative to 

CCR5 and CXCR4; however, none of the orphan receptors tested could support 

pseudotype virus infection despite robust infection via CCR5 or CXCR4 . 

All except one of the SIV Envs tested mediated some degree of 

cell-cell fusion and pseudotype infection, with target cells expressing at 

least one of these orphan receptors, although CCR5 proved to be the most 

efficient coreceptor for infection. Only one SIV Env protein, 

BK28, could mediate infection using GPRl as a coreceptor, albeit much less 

efficiently than with CCR5 . In addition, use of these coreceptors did not 

correlate with the published tropism of the SIV clones and was 

strictly CD4 dependent for both SIV and HIV. We also 

examined the expression of these molecules in cell lines and primary cells 
widely used for virus propagation and as targets for infection. All cells 
examined expressed STRL33, a more limited number expressed 

GPR15, and GPRl was much more restricted in its expression pattern. Taken 

together, our results indicate that GPR15 and STRL33 are rarely 

used by HIV-1 but are more frequently used by SIV 

strains, although not in a manner that correlates with SIV 

tropism. 

Copyright 1998 Academic Press. 
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a panel of pediatric and adult human immunodeficiency virus 
primary isolates for the ability to employ the 
following proteins as coreceptors during viral entry: CCRl, CCR2b, CCR3 , 
CCR4, CCR5, CCR8, CXCR4 , Bonzo, BOB, GPRl, V2 8, US2 8, and APJ. 
Most non- syncytium- inducing isolates could utilize only CCR5 . All 
syncytium- inducing viruses used CXCR4 , some also employed V2 8, and one 
(DH123) used CCR8 and APJ as well. A longitudinal series of HIV 
-1 subtype B isolates from an infected infant and its mother utilized 
Bonzo efficiently, as well as CCR5 . The maternal isolates, which 
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were syncytium inducing, also used CXCR4, CCR8 , V2 8, and APJ. 



L5 ANSWER 14 OF 46 MEDLINE on STN 

ACCESSION NUMBER: 1998440599 MEDLINE 
DOCUMENT NUMBER: 98440599 PubMed ID: 9765480 

TITLE: Chemokine coreceptor usage by diverse primary 

isolates of human immunodeficiency virus type 1. 
AUTHOR: Zhang L; He T; Huang Y; Chen Z; Guo Y; Wu S; Kunstman K J; 

Brown R C; Phair J P; Neumann A U; Ho D D; Wolinsky S M 
CORPORATE SOURCE: The Aaron Diamond AIDS Research Center, The Rockefeller 

University, New York, New York 10016, USA. . 
izhang@adarc .org 
CONTRACT NUMBER: AI-35168 (NIAID) 

AI24518 (NIAID) 
HD-31756 (NICHD) 
+ 

SOURCE: JOURNAL OF VIROLOGY, {1998 Nov) 72 (11) 9307-12. 

Journal code: 0113724. ISSN: 0022-538X. 
PUB. COUNTRY: United States 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 

LANGUAGE : Eng 1 i s h 

FILE SEGMENT: Priority Journals; AIDS 

ENTRY MONTH: 199811 

ENTRY DATE: Entered STN: 19990106 

Last Updated on STN: 19990106 
Entered Medline: 19981105 

AB We tested chemokine receptor subset usage by diverse, 

well-characterized primary viruses isolated from peripheral blood by 

monitoring viral replication with CCRl, CCR2b, CCR3 , CCR5 , and CXCR4 

U87MG.CD4 transformed cell lines and STRL33/BONZO/ 

TYMSTR and GPR15/B0B H0S.CD4 transformed cell lines. Primary 

viruses were isolated from 79 men with confirmed human immunodeficiency 

virus type 1 (HIV-1) infection from the Chicago component of the 

Multicenter AIDS Cohort Study at interval time points. Thirty-five 

additional well-characterized primary viruses representing HIV-1 

group M subtypes A, B, C, D, and E and group 0 and three primary simian 

immunodeficiency virus (SIV) isolates were also used for these 

studies. The restricted use of the CCR5 chemokine receptor for 

viral entry was associated with infection by a virus having a 

non- syncytium- inducing phenotype and correlated with a reduced rate of 

disease progression and a prolonged disease-free interval. Conversely, 

broadening chemokine receptor usage from CCR5 to both CCR5 and 

CXCR4 was associated with infection by a virus having a syncytium- inducing 

phenotype and correlated with a faster rate of CD4 T-cell decline and 

progression of disease. We also observed a greater tendency for infection 

with a virus having a syncytium- inducing phenotype in men heterozygous for 

the defective CCR5 Delta32 allele (25%) than in those men homozygous for 

the wild-type CCR5 allele (6%) (P = 0.03). The propensity for infection 

with a virus having a syncytium- inducing phenotype provides a partial 

explanation for the rapid disease progression among some men heterozygous 

for the defective CCR5 Delta32 allele. Furthermore, we did not identify 

any primary viruses that used CCR3 as an entry cofactor, despite this CC 

chemokine receptor being expressed on the cell surface at a level 

commensurate with or higher than that observed for primary peripheral 

blood mononuclear cells. Whereas isolates of primary viruses of 

SIV also used STRL3 3 /BONZO/ TYMSTR 

and GPR15/B0B, no primary isolates of HIV-1 used these 
particular chemokine receptor-like orphan molecules as entry 
cof actors, suggesting a limited contribution of these other 
chemokine receptors to viral evolution. Thus, despite the number 
of chemokine receptors implicated in viral entry, CCR5 and CXCR4 
are likely to be the physiologically relevant chemokine 

receptors used as entry cofactors in vivo by diverse strains of primary 
viruses isolated from blood. 
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AB OBJECTIVE: To study coreceptor usage of sequential primary HIV-1 
isolates in a longitudinal follow-up cohort of HIV-l-inf ected 
men to understand its contribution to pathogenesis of HIV 
disease. DESIGN: Viral coreceptor usage of sequential primary isolates 
from HIV-l-inf ected individuals was examined at various 

timepoints and data was compared with CD4 cell counts, rates of disease 
progression and beta-chemokine production. METHODS: Fifty-eight 
sequential primary isolates were obtained from four rapid progressors, six 
late progressors, and three long-term nonprogressors (LTNP) and their 
coreceptor usage was examined by infection of peripheral blood mononuclear 
cells (PBMC) from donors with wild-type or non- functional CC- 
chemokine receptor (CCR)-5, and by infection of GH0ST4 cells 
expressing CD4 and various chemokine receptors [CCR-l-CCR-5 , 
CXC-chemokine receptor (CXCR)-4, B0B/GPR15, BONZO/ 

STRL33] . Production of RANTES and macrophage inflammatory protein 
(MIP) -Ibeta was examined using unstimulated or phytohemagglutinin 
(PHA) -stimulated PBMC isolated from these individuals at multiple 
timepoints during infection. RESULTS: A switch from single CCR-5 
coreceptor usage to multiple coreceptor usage occurred in all four rapid 
progressors and three out of six late progressors. In addition to the 
commonly used coreceptors CXCR-4, CCR-5, and CCR-3, some of the viruses 
isolated from patients in the terminal stage of infection also used CCR-1, 
CCR-2b, CCR-4, and BOB as coreceptors. The emergence of viral variants 
capable of utilizing multiple coreceptors generally preceded CD4 cell 
decline to < 200 x 10 (6) /I and correlated with the onset of AIDS. In 
contrast, three LTNP maintained exclusive usage of CCR-5 over a period of 
7-12 years post-inf ection . Endogenous production of RANTES and MIP- Ibeta 
by PBMC from LTNP was not significantly different from rapid and late 
progressors. However, PHA-driven production of both chemokines 
was significantly higher in LTNP, suggesting that in vivo activating 
stimuli might curtail HIV replication by inducing these 
chemokines. CONCLUSIONS: Viral variants capable of utilizing a 
broad range of coreceptors correlated with HIV-1 disease 
progression. In contrast, LTNP maintain exclusive usage of CCR-5 and 
produce higher levels of beta-chemokines . Thus, both viral and 
host determinants leading to the emergence of viral variants capable of 
using an expanded range of coreceptors may be likely determinants of 
disease progression. 
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Posttranslational processing of chemokines increases (IL-8) or 
decreases (monocyte chemotactic protein-1) their chemotactic potency. 
Macrophage-derived chemokine (MDC) attracts monocytes, dendritic 
cells, activated lymphocytes, and NK cells and has reportedly anti- 
HIV-1 activity. Here we report that truncation of MDC by deletion 
of two NH2 -terminal residues resulted in impaired binding to CC 
chemokine receptor (CCR)4, the only identified MDC receptor so 
far. Truncated MDC (3-69) failed to desensitize calcium mobilization by 
MDC(l-69) or thymus- and activation-regulated chemokine (TARC) , 
another CCR4 ligand. MDC (3-69) lacked HUT-78 T cell chemotactic activity 
but retained its capacity to attract monocytes and to desensitize 
chemotaxis. Compared with MDC(l-69), MDC(3-69) had weak but enhanced 
antiviral activity against M- and T-tropic HIV-1 strains. 

Furthermore, both MDC forms failed to signal through the orphan receptors 
Bonzo/STRL33 and B0B/GPR15 and to desensitize RANTES and 

stromal cell-derived factor (SDF) -1 responses in CCR5-transf ected and CXC 
chemokine receptor (CXCR) 4 -transf ected cells, respectively. These 
findings suggest that MDC recognizes another, yet unidentified, receptor. 
We conclude that minimal NH2 -terminal truncation of MDC differentially 
affects its various immunologic functions. 
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AB The envelope (Env) proteins of primate lentiviruses interact sequentially 
with CD4 and a coreceptor to infect cells. Changes in coreceptor use 
strongly influence viral tropism and pathogenesis. We followed the 
evolution of coreceptor use in pig-tailed macaques that developed severe 
CD4 T-cell loss during the derivation of a pathogenic simian HIV 
(SHIV) that contained the tat, rev, vpu, and env genes of the HXBc2 strain 
of HIV-1 in a genetic background of SIVmac23 9. The Env from the 
parental virus as well as one derived from the first macaque to develop 
AIDS exclusively used CXCR4 as a coreceptor, indicating that CXCR4 can 
function as a coreceptor in macaques even though it is rarely used by 
simian immunodeficiency viruses. One Env (Pnb5) , obtained from a 
macrophage -tropic virus isolated from the cerebral spinal fluid, did not 
use CCR5 or CXCR4 . Instead, it used CCR2b and to a lesser extent CCR3 , 
STRL33, and APJ to infect cells. Chimeras between PnbS and the 
parental X4 Env indicated that the V3 loop is the major determinant of 
CXCR4 use, with other regions of Env influencing the efficiency with which 
this coreceptor was used. In contrast, the PnbS Vl/2 and V3 regions in 
combination were both necessary and sufficient to confer full use of 
CCR2b, CCR3, STRL33, and APJ to the parental X4 Env protein. 
These results are consistent with a single, conserved binding site in Env 
that interacts with multiple coreceptors in conjunction with the Vl/2 and 
V3 loops, and suggest that the Vl/2 region plays a more important role in 
governing the use of CCR2b, CCR3 , STRL33, and APJ than for 
CXCR4 . 
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The coreceptors used by primary syncytium- inducing (SI) human 
immunodeficiency virus type 1 isolates for infection of primary 
macrophages were investigated. SI strains using only CXCR4 replicated 
equally well in macrophages with or without CCR5 and were inhibited by 
several different ligands for CXCR4 including SDF-1 and bicyclam 
derivative AMD3100. SI strains that used a broad range of coreceptors 
including CCR3 , CCR5, CCR8, CXCR4 , and BONZO infected 

CCR5 -deficient macrophages about 10-fold less efficiently than CCR5 (+) 
macrophages. Moreover, AMD3100 blocked infection of CCR5-negative 
macrophages by these strains. Our results therefore demonstrate that 
CXCR4, as well as CCR5, is used for infection of primary macrophages but 
provide no evidence for the use of alternative coreceptors. 
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Chemokines are members of a family of more than 3 0 human 
cytokines whose best-described activities are as chemotactic factors for 
leukocytes and that are presumed to be important in leukocyte recruitment 
and trafficking. While many chemokines can act on lymphocytes, 
the roles of chemokines and their receptors in lymphocyte 
biology are poorly understood. The recent discoveries that 
chemokines can suppress infection by HIV-1 and that 
chemokine receptors serve, along with CD4 , as obligate 
co-receptors for HIV-1 entry have lent urgency to studies on the 
relationships between chemokines and lymphocytes. My laboratory 
has characterized Mig and Crg-2/IP-lO, chemokines that are 
induced by IFN-gamma and that specifically target lymphocytes, 
particularly activated T cells. We have demonstrated that the genes for 
these chemokines are widely expressed during experimental 
infections in mice with protozoan and viral pathogens, but that the 
patterns of mig and crg-2 expression differed, suggesting non-redundant 
roles in vivo. Our related studies to identify new chemokine 
receptors from activated lymphocytes resulted in the cloning of STRL22 and 
STRL33. We and others have shown that STRL22 is a receptor for 
the CC chemokine MIP-3 alpha, and STRL22 has been renamed CCR6 . 
Although STRL33 remains an orphan receptor, we have shown that 
it can function as a co-receptor for HIV-1 envelope 
glycoproteins, and that it is active with a broader range of HIV 
-1 envelope glycoproteins than the major co-receptors described to date. 
The ability of STRL3 3 to function with a wide variety of 

envelope glycoproteins may become particularly important if therapies are 
instituted to block other specific co-receptors. We presume that 
investigations into the roles of chemokines and their receptors 
in lymphocyte biology will provide information important for understanding 
the pathogenesis of AIDS and for manipulating immune and inflammatory 
responses for clinical benefit. 
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Infection with attenuated simian immunodeficiency virus (SIV) in 
rhesus macaques has been shown to raise antibodies capable of neutralizing 
an animal challenge stock of primary SIVmac251 in CEMxl74 cells that 
correlate with resistance to infection after experimental challenge with 
this virulent virus (M. S. Wyand, K. H. Manson, M. Garcia-Moll, D. 
C. Montefiori, and R. C. Desrosiers, J. Virol. 70:3724-3733, 1996). 
Here we show that these neutralizing antibodies are not detected in human 
and rhesus peripheral blood mononuclear cells (PBMC) . In addition, 
neutralization of primary SIVmac2 51 in human and rhesus PBMC was rarely 
detected with plasma samples from a similar group of animals that had been 
infected either with SIVmac239Deltanef for 1.5 years or with 
SIVmac239Delta3 for 3.2 years, although low-level neutralization was 
detected in CEMxl74 cells. Potent neutralization was detected in CEMxl74 
cells when the latter plasma samples were assessed with laboratory- adapted 
SIVmac251. In contrast to primary SIVmac251, laboratory- adapted SIVmac251 
did not replicate in human and rhesus PBMC despite its ability to utilize 
CCR5, Bonzo/STRL33 , and B0B/gprl5 as coreceptors for 

virus entry. These results illustrate the importance of virus passage 
history and the choice of indicator cells for making assessments of 
neutralizing antibodies to lentiviruses such as SIV. They also 
demonstrate that primary SIVmac251 is less sensitive to neutralization in 
human and rhesus PBMC than it is in established cell lines. Results 
obtained in PBMC did not support a role for neutralizing antibodies as a 
mechanism of protection in animals immunized with attenuated SIV 
and challenged with primary SIVmac251. 
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AB The bicyclam AMD310 0 is a potent and selective inhibitor of the 

replication of human immunodeficiency virus type 1 and type 2 (HIV 
-1 and HIV-2) . It was recently demonstrated that the compound 
inhibited HIV entry through CXCR4 but not through CCR5 . 
Selectivity of AMD3100 for CXCR4 was further indicated by its lack of 
effect on HIV-1 and HIV-2 infection mediated by the 
CCR5, CCR3, Bonzo, BOB, and US28, coreceptors . AMD3100 
completely blocked HIV-1 infection mediated by a mutant CXCR4 
bearing a deletion of most of the amino -terminal extracellular domain. In 
contrast, relative resistance to AMD3100 was conferred by different single 
amino acid substitutions in the second extracellular loop (ECL2) or in the 
adjacent membrane -spanning domain, TM4 . Only substitutions of a neutral 
residue for aspartic acid and of a nonaromatic residue for phenylalanine 
(Phe) were associated with drug resistance. This suggests a direct 
interaction of AMD3100 with these amino acids rather than indirect effects 
of their mutation on the CXCR4 structure. The interaction of aspartic 
acids of ECL2 and TM4 with AMD3100 is consistent with the positive charge 
of bicyclams, which might block HIV-1 entry by preventing 
electrostatic interactions between CXCR4 and the HIV-1 envelope 
protein gpl20. Other features of AMD3100 must account for its high 
antiviral activity, in particular the presence of an aromatic linker 
between the cyclam units. This aromatic group might engage in hydrophobic 
interactions with the Phe-X-Phe motifs of ECL2 or TM4 . These results 
confirm the importance of ECL2 for the HIV coreceptor activity 
of CXCR4. 
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Entry of primate lentiviruses into target cells has recently been shown to 
depend upon the interaction of the viral envelope glycoprotein with CD4 
and one or more members of the G protein-coupled receptor (GPCR) family of 
transmembrane proteins. In vivo, the transmission of HIV-1 
infection generally requires viral strains that utilise chemokine 
recep- tor CCR5 , and these strains prevail during the early course of 
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infection. Strains isolated later, in the course of progression to 

immunodeficiency, are often CXCR4 -tropic or are dual tropic for both 

chemokine receptors. SIV isolates also use CCR5 but are 

only rarely specific for CXCR4 . Instead, SIVs use two orphan 

members of the GPCR family, named Bonzo/STRL33/ 

TYMSTR and B0B/GPR15 . Strains of HIV-2, which are 

closely related to the SIVs, also often utilise CXCR4 , CCR5, BOB 

and/or Bonzo. Additional GPCR family members have also been 

shown to be utilised by various strains of HIV and SIV 

, albeit less efficiently and less frequently. Here we discuss the 

potential relationship between receptor specificity and viral pathogenesis 

as well as efforts to develop animal model systems to study the mechanism 

of disease progression. 

Copyright 1998 Academic Press. 
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AB The long sought co-receptors for primate lentiviruses were identified as 
belonging to a large family of cell surface proteins - the seven 
transmembrane proteins. These proteins normally function as cell surface 
receptors for chemokines and other ligands. The families of 
genetically divergent Simian Immunodeficiency Viruses (SIV) , 
which include the origins of HIV-1 and HIV-2, use 
simian and human chemokine receptors as their co-receptors. 
SIVmac, SIVsm, SIVagm and SIVcpz use monkey and human CCR5 for cell fusion 
and entry. Human-derived STRL33 (BONZO) and 

human-derived GPR-15 (BOB) are also used, but with variable efficiency. 
True primary strains of SIVsm, obtained from the naturally infected simian 
host, the sooty mangabey, use simian and human CCR5 in a strongly CD4 
dependent manner. However, some brain and lymphoid isolates from the 
experimental simian host, the macaque use CCR5 independently of CD4 . 
Unlike T cell line adapted (TCLA) CXCR4- tropic HIV strains (XR4 
HIV) , only a few laboratory SIV strains use CXCR4 for 

entry. Macaque and mangabey CXCR4 are fully functional, because they are 

highly efficient for entry of XR4 HIV. The CCR5 co-receptor is 

used by three of four SIV families tested thus far. The fourth 

family, represented by the isolate, SlVrcm95GBl, is unique among 

SIV and HIV in its use of CCR2b but not CCR5 . 

Copyright 1998 Academic Press. 
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Individuals who are homozygous for the 32 -bp deletion in the gene coding 
for the chemoklne receptor and major human immunodeficiency 
virus type 1 (HIV-1) coreceptor CCR5 (CCR5 -/-) lack functional 
cell surface CCR5 molecules and are relatively resistant to HIV 
-1 infection. HIV-1 infection in CCR5 -/- individuals, although 
rare, has been increasingly documented. We now report that the viral 
quasispecies from one such individual throughout disease is homogenous, T 
cell line tropic, and phenotypically syncytium inducing (SI) ; exclusively 
uses CXCR4; and replicates well in CCR5 -/- primary T cells. The recently 
discovered coreceptors BOB and Bonzo are not used. Although 
early and persistent SI variants have been described in longitudinal 
studies, this is the first demonstration of exclusive and persistent CXCR4 
usage. With the caveat that the earliest viruses available from this 
subject were from approximately 4 years following primary infection, these 
data suggest that HIV-1 infection can be mediated and 

persistently maintained by viruses which exclusively utilize CXCR4 . The 
lack of evolution toward the available minor coreceptors in this subject 
underscores the dominant biological roles of the major coreceptors CCR5 
and CXCR4 . This and two similar subjects (R. Biti, R. Ffrench, J. 
Young, B. Bennetts, G. Stewart, and T. Liang, Nat. Med. 3:252-253, 
1997; I. Theodoreu, L. Meyer, M. Magierowska, C. Katlama, and C. 
Rouzioux, Lancet 349:1219-1220, 1997) showed relatively rapid CD4+ T-cell 
declines despite average or low initial viral RNA load. Since viruses 
which use CXCR4 exclusively cannot infect macrophages, these data have 
implications for the relative infection of the T-cell compartment versus 
the macrophage compartment in vivo and for the development of CCR5 -based 
therapeutics . 
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Several members of the seven- transmembrane chemokine receptor 
family have been shovm to serve, with CD4, as coreceptors for entry by 
human immunodeficiency virus type 1 (HIV-1) . While coreceptor 
usage by HIV-1 primary isolates has been studied by several 
groups, there is only limited information available concerning coreceptor 
usage by primary HIV-2 isolates. In this study, we have 
analyzed coreceptor usage of 15 primary HIV-2 isolates, using 
lymphocytes from a donor with nonfunctional CCR5 (CCR5 -/-; homozygous 
32 -bp deletion) . Based on the infections of PBMCs, seven of these primary 
isolates had an absolute requirement for CCR5 expression, whereas the 
remaining eight exhibited a broader coreceptor usage. All CCR5- requiring 
isolates were non-syncytium inducing, whereas isolates utilizing multiple 
coreceptors were syncytium inducing. Blocking experiments using known 
ligands for chemokine receptors provided indirect evidence for 
additional coreceptor utilization by primary HIV-2 isolates. 
Analysis of GH0ST4 cell lines expressing various chemokine 
receptors (CCRl, CCR2b, CCR3 , CCR4 , CCR5 , CXCR4 , BONZO, and BOB) 
further defined specific coreceptor usage of primary HIV-2 
isolates. The receptors used included CXCR4, CCRl-5, and the recently 
described receptors BONZO and BOB. However, the efficiency at 
which the coreceptors were utilized varied greatly among the various 
isolates. Analysis of V3 envelope sequences revealed no specific motif 
that correlated with coreceptor usage. Our data demonstrate that primary 
HIV-2 isolates are capable of using a broad range of coreceptors 
for productive infection in vitro. Additionally, our data suggest that 
expanded coreceptor usage by HIV-2 may correlate with disease 
progression. 
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AB Brain capillary endothelial cells (BCECs) are targets of CD4- independent 
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infection by HIV-1 and simian immunodeficiency virus ( 

SIV) strains in vitro and in vivo. Infection of BCECs may provide 

a portal of entry for the virus into the central nervous system and could 

disrupt blood-brain barrier function, contributing to the development of 

AIDS dementia. We found that rhesus macaque BCECs express 

chemokine receptors involved in HIV and SIV 

entry including CCR5 , CCR3 , CXCR4 , and STRL33, but not CCR2b, 

GPRl, or GPR15 . Infection of BCECs by the neurovirulent strain 

SIV/17E-Fr was completely inhibited by aminooxypentane regulation 

upon activation, normal T cell expression and secretion in the presence or 

absence of ligands, but not by eotaxin or antibodies to CD4 . We found 

that the envelope (env) proteins from SIV/17E-Fr and several 

additional SIV strains mediated cell-cell fusion and virus 

infection with CD4 -negative, CCR5 -positive cells. In contrast, fusion 

with cells expressing the coreceptors STRIi33, GPRl, and GPR15 

was CD4 -dependent . These results show that CCR5 can serve as a primary 

receptor for SIV in BCECs and suggest a possible CD4- independent 

mechanism for blood-brain barrier disruption and viral entry into the 

central nervous system. 
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AB Following the identification of the C-C chemokines RANTES, 

MlP-lalpha and MlP-lbeta as major human immunodeficiency virus ( 

HIV) -suppressive factors produced by CD8+ T cells, several 

chemokine receptors were found to serve as membrane co- receptors 

for primate immunodeficiency lentiretroviruses . The two most widely used 

CO- receptors thus far recognized, CCR5 and CXCR4, are expressed by both 

activated T lymphocytes and mononuclear phagocytes, CCR5, a specific 

RANTES, MlP-lalpha and MIP-1 receptor, is used preferentially by 

non-MT2 -tropic HIV-1 and HIV-2 strains and by simian 

immunodeficiency virus (SIV) , whereas CXCR4, a receptor for the 

C-X-C cheinokine SDF-1, is used by MT2-tropic HIV-1 and 

HIV-2, but not by SIV. Other receptors with a more 

restricted cellular distribution, such as CCR2b, CCR3 and STRL33 

, can also function as co-receptors for selected viral isolates. The 



third variable region (V3) of the gpl2 0 envelope glycoprotein of 

HIV-1 has been fingered as a critical determinant of the 

co-receptor choice. Here, we document a consistent pattern of evolution 

of viral co-receptor usage and sensitivity to chemokine-mediated 

suppression in a longitudinal follow-up of children with progressive 

HIV-1 infection. Viral isolates obtained during the asymptomatic 

stages generally used only CCR5 as a co-receptor and were inhibited by 

RANTES, MlP-lalpha and MlP-lbeta, but not by SDF-1. By contrast, the 

majority of the isolates derived after the progression of the disease were 

resistant to C-C chemokines, having acquired the ability to use 

CXCR4 and, in some cases, CCR3 , while gradually losing CCR5 usage. 

Surprisingly, most of these isolates were also insensitive to SDF-1, even 

when used in combination with RANTES. An early acquisition of CXCR4 usage 

predicted a poor prognosis. In children who progressed to AIDS without a 

shift to CXCR4 usage, all the sequential isolates were CCR5 -dependent but 

showed a reduced sensitivity to C-C chemokines. Discrete 

changes in the V3 domain of gpl20 were associated with the loss of 

sensitivity to C-C chemokines and the shift in co-receptor 

usage. These results suggest an adaptive evolution of HIV-1 in 

vivo, leading to escape from the control of the antiviral C-C 

chemokines . 
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AB BACKGROUND: Chemokines bind to specific receptors and mediate 
leukocyte migration to sites of inflammation. Recently, some 
chemokine receptors, notably CXCR4 and CCR5, have been shown to be 
essential fusion factors on target cells for infection by human 
immunodeficiency virus (HIV) ; the chemokines bound by 
these receptors have also been shown to act as potent inhibitors of 
HIV infection. Here, we describe the isolation of a novel, 
putative chemokine receptor. RESULTS: We have isolated the cDNA 
for a putative human chemokine receptor, which we have termed 
TYMSTR (T-lymphocyte-expressed seven- transmembrane domain 
receptor) . The TYMSTR gene is localized to human chromosome 3 
and encodes a protein that has a high level of identity with 
chemokine receptors. TYMSTR mRNA was selectively 

expressed in interleukin-2 -stimulated T lymphocytes but not in freshly 
isolated lymphocytes and leukocytes or related cell lines. The natural 
ligand for TYMSTR was not identified among 32 human 
chemokines and other potential ligands. Cells co-expressing 
TYMSTR and human CD4 fused with cells expressing envelope 
glycoproteins of macrophage (M) -tropic HIV-1 as well as T-cell 
line (T) -tropic HIV-1 isolates. Addition of infectious, 
T- tropic HIV-1 particles to TYMSTR/ CD4 -expressing 



cells resulted in viral entry and proviral DNA formation. CONCLUSIONS: 
Our findings demonstrate that TYMSTR, in combination with CD4 , 
mediates HIV-1 fusion and entry. The high-level expression of 
TYMSTR in CD4 (+) T lymphocytes and the selectivity of this 
receptor for T-tropic and M-tropic HIV-1 strains indicates that 
TYMSTR might function as HIV coreceptor at both early 
and late stages of infection. 
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AB The chemokine receptors CXCR4 , CCR2B, CCR3 , and CCR5 have 

recently been shown to serve along with CD4 as coreceptors for HIV 

-1. The tropisms of HIV-1 strains for subgroups of CD4(+) cells 

can be explained, at least partly, by the selective use of G 

protein-coupled receptors (GPCRs) . We have identified a novel human gene, 

STRL33, located on chromosome 3 that encodes a GPCR with sequence 

similarity to chemokine receptors and to chemokine 

receptor-like orphan receptors. STRL33 is expressed in lymphoid 

tissues and activated T cells, and is induced in activated peripheral 

blood lymphocytes. When transfected into nonhuman NIH 3T3 cells 

expressing human CD4 , the STRL33 cDNA rendered these cells 

competent to fuse with cells expressing HIV-1 envelope 

glycoproteins (Envs) . Of greatest interest, STRL33, in contrast 

with CXCR4 or CCR5, was able to function as a cof actor for fusion mediated 

by Envs from both T cell line-tropic and macrophage -tropic HIV-1 

strains. STRL33 -transfected Jurkat cell lines also supported 

enhanced productive infection with HIV-1 compared with control 

Jurkat cells. Despite the sequence similarities between STRL33 

and chemokine receptors, STRL33 -transfected cell lines 

did not respond to any in a panel of chemokines . Based on the 

pattern of tissue expression of the STRL33 mRNA, and given the 

ability of STRL33 to function with Envs of differing tropisms, 

STRL33 may play a role in the establishment and/or progression of 

HIV-1 infection. 
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esp. PTACCFSYTSRQIPQNFIADYFETSS (I), 
which bind to chemokine receptors CCR, can be used to treat 
HIV infections. Thus, I was found to be a chemoattractant for 
monocytes and to stimulate Ca2+ transport in these cells. I inhibited 
HIV-1 and HIV-2 infection mediated by CXCR4 , CCR5 , and 
CCR3 as well as CCR-2b, BOB, BONZO, and V-28. 
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AB The ligand PF-4 has been identified as a ligand for the 7TM orphan 
receptor HBMBU14 , also known as TYMSTR, STRL-33 and 
BONZO . 
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ill TY APPLN. INFO.: FR 1997-14672 19971121 

WO 1998-FR2503 19981123 
A method of preventing or delaying immunodeficiency virus entry into cells 
using viruses expressing genes for ligands of CD4-assocd. 
chemokine receptors is described. Preferably, the virus is an 
attenuated adenovirus lacking a no. early genes and the ligand may be any 
of several chemokines including RANTES, macrophage -derived 
chemokine, MIP-1. alpha, or MlP-l.beta., or stromal cell-derived 
factor. 
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AB The present invention provides two new HIV/SIV 

translocation promoting agents, Bonzo and BOB. An 
expression-cloning strategy was used to identify SIV receptors 
and isolate genes encoding 2 members of the seven- transmembrane 
G-protein-coupled receptor family that are used not only by SIVs 
, but also by strains of HIV-2 and M-tropic HIV-1. 

The present invention also provides the amino acid and DNA sequences of 
human, African green monkey, and pigtail macaque of the receptor proteins 
Bonzo and BOB. Both receptors are closely related to the 
chemokine- receptor family and are expressed in lymphoid tissues. 
Mammalian cells transfected with Bonzo and/or BOB and human CD4 
as well as antibodies to the receptor Bonzo are also included. 
Furthermore, a method of identifying other such translocation promoting 
agents is also disclosed. Diagnostic and therapeutic uses of the 
translocation promoting agents of the present invention are also provided. 
Usage of these new receptors following exptl . infection of non-human 
primates with SIV strains may provide important insight into 
viral transmission and the mechanisms of SIV- and HIV 
-induced acquired immune -deficiency syndrome. 
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PRIORITY APPLN. INFO.: US 1997-42880P P 19970331 

WO 1998-US6517 W 19980331 

AB The susceptibility to human immunodeficiency virus (HIV) 

infection depends on the cell surface expression of the human CD4 mol . and 
a human fusion accessory factor assocd. with HIV infection ( 
STRL33) . STRL3 3 is a member of the 7 -transmembrane 
segment superfamily of G-protein-coupled cell surface mols. 
STRL33 plays a role in the membrane fusion step of HIV 
infection for both TCL-tropic and M-tropic variants of HIV. The 
invention provides STRL33 polypeptide and polynucleotide 
sequences encoding STRL33 polypeptide. The establishment of 
stable, nonhuman cell lines and transgenic mammals having cells that 
coexpress human CD4 and STRL33 provides valuable tools for the 
continuing research of HIV infection and the development of more 
effective anti-HIV therapeutics. In addn. , antibodies against 
STRL33, isolated and purified peptide fragments of STRL33 
, and STRL33 -binding biol . agents, capable of blocking membrane 
fusion between HIV target cells represent potential anti- 
HIV therapeutics. 
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DOCUMENT TYPE: Journal 
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AB Most Strains of human immunodeficiency virus type 1 (HIV-1) 

which have only been carried in vitro in peripheral blood mononuclear 
cells (primary isolates) can be neutralized by antibodies, but their 
sensitivity to neutralization varies considerably. To study the 
parameters that contribute to the differential neutralization sensitivity 
of primary HIV-1 isolates, the authors developed a 

neutralization assay with a panel of genetically engineered cell lines 
(GHOST cells) that express CD4 , one of eight chemokine receptors 
which function as HIV-1 coreceptors, and a Tat-dependent green 
fluorescent protein reporter cassette which permits the evaluation and 
quantitation of HIV-1 infection by flow cytometry. All 21 
primary isolates from several clades could grow in the various GHOST cell 
lines, and their use of one or more coreceptors could easily be defined by 
flow cytometric anal. Ten of these primary isolates, three that were 
CXCR4 (X4) -tropic, three that were CCR5-tropic, and four that were dual- 
or polytropic were chosen for study of their sensitivity to neutralization 
by human monoclonal and polyclonal antibodies. Viruses from the X4 -tropic 
category of viruses were first tested since they have generally been 
considered to be particularly neutralization sensitive. It was found that 



the X4 -tropic virus group contained both neutralization-sensitive and 
neutralization-resistant viruses. Similar results were obtained with 
R5-tropic viruses and with dual- or polytropic viruses. Within each 
category of viruses, neutralization sensitivity and resistance could be 
obsd. Therefore, sensitivity to neutralization appears to be the 
consequence of factors that influence the antibody-virus interaction and 
its sequelae rather than coreceptor usage. Neutralization of various 
viruses by the V3 -specific monoclonal antibody, 447-52D, was shown to be 
dependent not only on the presence of the relevant epitope but also on its 
presentation. An epitope within the envelope of a particular virus is not 
sufficient to render a virus sensitive to neutralization by an antibody 
that recognizes that epitope. Moreover, conformation-dependent factors 
may overcome the need for abs . fidelity in the match between an antibody 
and its core epitope, permitting sufficient affinity between the viral 
envelope protein and the antibody to neutralize the virus. The studies 
indicate that the neutralization sensitivity of HIV-1 primary 
isolates is a consequence of the complex interaction between virus, 
antibody, and target cell. 
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Expression cloning of new receptors used by simian and 
human immunodeficiency viruses 
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Journal 
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Several members of the chemokine- receptor family serve, in 
conjunction with CD4, as receptors for the entry of human immunodeficiency 
virus type I (HIV-1) into cells. The principal receptor for 
entry of macrophage -tropic (M-tropic) HIV-1 strains in CCR5 , 
whereas that for T-cell-line-tropic (T-tropic) strains is CXR4 . Unlike 
HIV-1, infection with either M-tropic or T-tropic strains of 
simian immunodeficiency virus (SIV) can be mediated by CCR5, but 
not CXCR4 (refs 7-10) . SIV strains will also infect CD4+ cells 
that lack CCR5, which suggests that these strains use as yet unidentified 
receptors. Here the authors use an expression-cloning strategy to 
identify SIV receptors and have isolated genes encoding two 
members of the seven -transmembrane G-protein-coupled receptor family that 
are used not only by SIVs, but also by strains of HIV 
-2 and M-tropic HIV-1. Both receptors are closely related to 
the chemokine -receptor family and are expressed in lymphoid 
tissues. One of the receptors is also expressed in colon and may 
therefore be important in viral transmission. Usage of these new 
receptors following exptl. infection of non-human primates with 
SIV strains may provide important insight into viral transmission 
and the mechanisms of SIV- and HIV- induced acquired 
immune-deficiency syndrome. 
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PUBLISHER: Macmillan Magazines 

DOCUMENT TYPE: Journal 
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AB The authors report here that STRL33, a chemokine 

receptor-like orphan receptor expressed in activated human lymphocytes and 

acting as a fusion co-factor with envelope glycoproteins (Envs) from 

HIV-1 strains of various tropisms, is a co-receptor for 

SIV. These findings demonstrate that STRL33 is active 

with a broader range of Envs than has been discovered for any of the 

co-receptors so far discovered. STRL33 will thus be of 

particular value in unraveling the structural determinants of interactions 
between Envs and co-receptors. 
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English; French 
In this study, we have investigated chemokine production by 
adult simian astrocytes, that occurs after stimulation with 
pro- inflammatory cytokines. Detection of chemokines and their 
receptor mRNAs was performed using specific RT-PCR amplifications after in 
vitro stimulation with TNF-alpha and IFN-gamma. Proteins were detected by 
ELISA techniques. Among the chemokines tested on 3 different 
cultures of adult simian astrocytes, we found an enhanced expression of 
RANTES, IP-10, MCP-1 and HuMIG mRNA 72 hours after stimulation with 
TNF-alpha. In addition, pretreatment with IFN-gamma significantly 
increased production of these chemokines. Furthermore, we have 
detected the expression of mRNA encoding for receptors CXCR4 
(LESTR/fusin) , GPRl, BOB (GPR15) and Bonzo (STRL33), 
cofactors for fusion and entry of HIV-1 and SIV. 
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